Immunohistochemical, electron microscopic and in situ hybridization evidence for the involvement of lymphatics in the spread of HIV-1.
To investigate the role of the lymphatic vessels and the sinus systems of the lymph node in the spread of HIV-1, we evaluated 15 lymph nodes from patients with persistent generalized lymphadenopathy (PGL). Fifteen lymph nodes taken from patients with follicular hyperplasia not related to HIV-1 infection served as controls. Immunohistochemical and in situ hybridization techniques revealed infected cells within the sinuses and the efferent lymphatics of the PGL lymph nodes. In contrast, infected cells could not be detected within the walls of the high endothelial venules nor in the areas immediately adjacent. The parenchymal side of the marginal sinus was lined by a discontinuous endothelium. Macrophages and lymphocytes were located within the gaps of this endothelium. More importantly, when the enlarged follicle extended as far as the wall of the marginal sinus, the processes of follicular dendritic cells could be seen extending through the gaps into the lumen of the sinus. This suggests that these cells could transport antigens (including HIV-1) from the sinuses directly to the germinal centers. In addition, HIV-1 particles within cytoplasmic vacuoles were seen in infected macrophages located in the submarginal zone. Positive cells were also found in the extrafollicular lymphoid parenchyma, especially in the area between the marginal sinus and the follicles. The observed distribution of the virus-positive cells within the PGL lymph nodes strongly implicates the lymphatic vessels in the spread of HIV-1 infection.